Structure-neurotoxicity trends of analogues of 1-methyl-4-phenylpyridinium (MPP+), the cytotoxic metabolite of the dopaminergic neurotoxin MPTP.
The dopaminergic neurotoxicity of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) derives from its metabolism to 1-methyl-4-phenyl-pyridinium cation (MPP+), which is then selectively accumulated in dopaminergic neurons. In an effort to assess the structural requirements governing MPP+ cytotoxicity, we evaluated dopaminergic toxicity of MPP+ analogues 3 weeks after their microinfusion into rat substantia nigra. We also evaluated the substrate suitability of MPP+ analogues for high-affinity dopamine uptake in striatal synaptosomes by measuring their ability to induce specific dopamine release. The intranigral neurotoxicity of MPP+ analogues in vivo correlates mainly with their in vitro inhibitory activity on mitochondrial respiration, consistent with a compromise in cellular energy production as the principal mechanism of MPTP-induced cell death. This study extends the structure-neurotoxicity data base beyond that obtainable using MPTP analogues, since many of these are not metabolized to pyridinium compounds. Such information is crucial to assess which possible endogenous or exogenous compounds may exert MPTP/MPP(+)-like toxicity.